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Please suggest a descriptive title for your invention: 

-Optimized Ciruit Design Layout for High Performance Ball Grid Array Packages. 
What is the problem solved by your invention? 

"A BGA substrate circuit layout suitable for use in high frequency 
differential pair applications, such as te:'lecom, or other applications 
which require enhanced electrical performance. • 

What is your solution to the problem? 

•Unique BGA package circuit design layout maximized for differential pair 
signal traces with Power/Ground planes. 

When was your solution first conceptually or mentally 
complete? Date: . 

What is the first tangible evidence of such completion? 
Date: 

What is different about your solution, compared with other 
solutions to the same problem? 

"Circuit design layout that achieves low inductance Power and Ground 
package interconnects as well as controlled signal line impedance 
that maximizes the number of differential pair signals for a BGA 
package. " 

What are the advantages of your solution? 

> Maximum number of Signal traces usable as differential pairs: 

- Improved electrical performance. 

- Suitable for high frequency applications, i.e. telecom. 

- Enhanced performance without any additional cost. 

- Flexibility to use nearly all signal traces as differnetial 
pairs or single ended lines. 

- Substantially lower cross talk levels. 


> Unique design layout of Signal lines Power/Ground circuitry for 
enhanced electrical performance: 

- Minimum Power/Ground total inductance 

- Common backside Ground plane for controlled signal line .impedance 

- Ability to operate at higher clock frequencies 

- Flexibility to use Power/Ground jumper connections from Power/Ground 
rings to individual traces for enhancing isolation between signal lines. 

- Substantially lower cross talk levels. 

- Controlled impedance {single end lines, even/odd mode differential pairs) . 

- Maximizes number of coupled differential signal pairs in a BGA package. 

What TI products, processes, projects or operations currently 
implement your invention? 

High performance multi layer cavity BGAs (256 and 352 CD BGA currently 
in package qualification) . 

What is the date of the first implementation? . RECEIVED 
What record exists to prove this date? 
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ASP package road-map and package drawings. 

11. Is there any future implementation planned? (Y/N) 

If so, please furnish the TI PART No. or project name 

Yes. Currently in use and planned for TI's highest electrical performance ASIC 
telecom customer applications. 

12. Has the invention been published or disclosed to anyone 
outside of TI? (Y/N) YES When? If planned - 
when? (Catalog, advertising, data book, application 
note, conference paper, magazine article, TI T J , proposal 
document.) Was there a nondisclosure agreement (NDA) ? (Y/N) YES. 

13. Has a TI product incorporating the invention been 
publicly introduced, quoted, sampled or shipped? (Y/N) YES 
When? Shipped to one Eurpean customer since and samples 
to one Canadian customer in late 

If planned — when? 

14. Was the invention conceived or first implemented in 
the performance of a government contract or subcontract? 
(Y/N) No Contract #: N/A 

THE INVENTION DESCRIBED BY THIS DISCLOSURE IS SUBMITTED PURSUANT TO 
MY EMPLOYMENT^ AGREEMENT WITH TEXAS INSTRUMENTS INCORPORATED OR A TI 
SUBSIDIARY (SPECIFY) : 

^+*^*^^^**********+***********************************+************** 

Has this disclosure been previously sent to the Patent 
Department electronically (unsigned)? (Y/N) No. 


(Printed) 


Inventor 1 : 


Nozar Hassanzadeh 

3913 Windford Drive 

Piano, Texas 75023, Collin County 


MSGID: 
Employee # : 

TI Division & Cost Center: 
Phone # : 


NOZR 

0195930 

03-178 

(972) 995-2268 


(Signed) 



(Printed) 


Inventor 2 : 


William P. Stearns 
1517 Flintwood Drive 

Richardson, Texas 75081, Dallas County 


E-mail : 
Employee #: 

TI Division & Cost Center: 
Phone # : 

Country of Citizenship: 


BStearns-Dallas@worldnet . att . net 


27344 
03-535 


(972) 234-0257 
U.S.A. 


(Signed) 



RECEIVED 


-fl PATENT DEFf 


Page 3 


Invent2 


Date Mail Station 


This invention di^closuro. with any attachments was read and 
iderstood by me on ^ _/ / . - » 

ate ' ' 


^/itnaBS 1 


Dat 


This invention disclosure with any attachments was read and 
under stooc^/6y m^on / / ... 

' 'Yf ^ ^^^^ 

Da?e 



**★*★**★★***★★****★* OF poRM**** ************* ******** 


RECEIVEO 
1 PATENT DEPT 


Page 4 



I 



* AfS Acfd/tiiJiT't — 



W 67 


35 


ICC KTlll A 


19.52 


35 



xuc 1. 100 


scnc i.ito 


ooooooooooooooooooo 



SIGNAL LAYER 
352 CAVITT DOWN BGA 


RFCFIVFn 


TI PATENT DEPT 


wo 




)ATE. 


I -v-rnesii^ documtnl oni ondcistond in contents. I witness this dot*— i?ot and onderMond its cc-ttontt. 

.J mode 'Initioi .f yeti 1 sow the tests mode ^ Ith-c; f yesl 


I "cw the lesi4 mode 


1 sow the tests mode. 


